Evaluation of delayed appearance of acetazolamide effect in patients with chronic cerebrovascular ischemic disease: feasibility and usefulness of SPECT method using triple injection of ECD.
The purpose of this study was to verify the feasibility and usefulness of a new SPECT method, called triple injection of (99m)Tc-ethylcysteinate dimer (TIE), in evaluation of the delayed or poor appearance of acetazolamide (ACZ) effects in patients with chronic cerebral ischemic disease. Three equal-volume splits of (99m)Tc-ethylcysteinate dimer were intravenously administered, and 1,000 mg ACZ were used as a vasodilator. A middle cerebral artery territory in the lateral ventricle was used as a region of interest. The data at rest and at 7.5 and 20 min after ACZ challenge (ACZ 7.5 and ACZ 20, respectively) were obtained by dynamic SPECT, and a time response curve to ACZ was obtained through the relative ratio of regional counts to the data at rest, not through regional cerebral blood flow. Nine cases of complete occlusion of the internal carotid artery (IC) and 6 cases of severe IC stenosis were analyzed. In 12 healthy volunteers (24 cerebral hemispheres) using a placebo (negative control), the values at rest and at rest 7.5 and rest 20 (corresponding to ACZ 7.5 and ACZ 20, respectively) were 100%, 100.4% +/- 2.8%, and 99.6% +/- 3.6%, respectively, indicating the accuracy of the TIE method. In a positive control using 24 normal cerebral hemispheres, prompt maximal vasoreactivity at ACZ 7.5 (124.5% +/- 8.0%) was confirmed, as was continuous vasoreactivity until ACZ 20 (130.1% +/- 12.8%). The values between ACZ 7.5 and ACZ 20 were not statistically different. Patients with complete IC occlusion exhibited a poor response at ACZ 7.5 despite a normal response at ACZ 20 (delayed response). Furthermore, in patients with severe IC stenosis, restoration of cerebrovascular reactivity after carotid endarterectomy was confirmed not only at ACZ 20 but also at ACZ 7.5. The TIE method using SPECT may be a potentially useful and sensitive strategy in clinical evaluation of the delayed or poor appearance of ACZ effects in patients with chronic cerebrovascular ischemic disease.